The philosophy behind the development of successful models which could be handed over to patients was that the coil system should be of the order of an inch (2 5 cm) in diameter. Larger coils would make the implanted portion too big for comfort, while smaller coils would be difficult to keep in apposition, a condition necessary for optimum power transfer. The electronic parts of the equipment can be made very small; a major problem is battery size. An arrangement in which the external coil was connected by a 'flying lead' to the electronics was unsuccessful, owing to breakages of the lead. Accordingly the modern small (7 5 x 4 5 x 2 cm) integral unit has been developed though, with recent advances, thoughts are turning once again to the 'flying lead'. Some results, obtained using small balloon manometers in the urethra, were presented. These included pressure records illustrating the onset of fibrillation at stimulating frequencies up to about 7 pulses/sec, each pulse 1 msec long, followed by sustained closure at higher frequencies. Pressure changes in male urethras were illustrated with recordings in an incontinent male, two years after prostatectomy: 1 millisecond long pulses at 25 per second produced a sustained pressure rise. However, such stimulation in a traumatic paraplegic did not generate sustained pressure rises but increasing pulse length to 4 msec produced a good sustained pressure increase. The physiological mechanisms responsible for these pressure changes are not understood but plans are in hand for investigations to clarify some of the many outstanding features of the electrical control of incontinence. The Pelvic Floor and Urinary Continence Rapid cessation of micturition is accomplished by two groups of striated muscle: (1) The urogenital diaphragm which, although it has a considerable vertical extent anterior to the proximal urethra, is not fasciculated muscle but is composed of individual striated fibres separated by dense connective tissue (Oelrich 1964) . Endopelvic and transversalis fascia separate it from the pelvic diaphragm.
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(2) The anterior fibres of the pelvic floor, forming a larger muscle mass, which is fasciculated. Its contraction elevates the bladder, narrows and elongates the smooth muscle and elastic tissue complex of the proximal urethra and thus more effectively increases urethral resistance.
From assessing the response to electrical stimulation we have concluded that contraction of the pelvic floor causes maximum increase in urethral resistance.
In contrast to electrical stimulation of the bladder (Ellis et al. 1965) , stimulation of the anterior fibres of the levator ani causes no disturbance from current spread. The only side-effect noted was obturator muscle stimulation if the electrodes were inserted into the more posterior fibres of the pelvic basin.
Striated muscle is more sensitive to stimulation than smooth muscle and the effect of passing a suitable stimulus is to cause a tetanic contraction. It is not yet known how long tetanic contraction of striated muscle can be sustained, so the problem of muscle fatigue will require further investigation.
Using a Devices variable output stimulator (Lale 1966 ) and percutaneous electrodes (position checked radiologically) we have assessed the pelvic floor response by the following methods (Fig 1) :
(1) Cysto-urethroscopy showed considerable forward movement of the base and neck of the bladder, suggesting that the posterior urethrovesical angle is a function of the levator ani.
(2) Urethral pressure profiles consistently showed increased pressures varying from 20 to 50 mmHg in many normal and incontinent patients on electrical stimulation. Intra-urethral pressure was measured at centimetre intervals by a small end balloon (8 x 3 mm) mounted on calibrated plastic conclusions about the levels of urethral pressure obtained but note their increase on stimulation.
(3) Sphincterometry using the sphygmomanometer technique (Bors 1948) reflected these results in a cruder fashion.
(4) Micturition cystometry showed increases varying between 25 and 45 mmHg in several incontinent patients. This test recorded the minimum intravesical pressure at which the patient micturated or became incontinent on slow filling of the bladder by suprapubic puncture. This was shown to be maximally increased on pelvic floor stimulation.
All pressure-sensing catheters were connected to a strain gauge pressure transducer (Miller 1967) .
These tests have shown that pelvic floor stimulation effectively increases urethral resistance but the results should be correlated with adequate tests of detrusor function, e.g. direct cystometry, in order to assess the value of therapy directed to the pelvic floor, whether it be electrical stimulation or surgery.
Mr D Rowan (Regional Physics Department, Western Regional Hospital Board, Glasgow) and Mr S Alexander (University Department ofSurgery, Royal Infirmary, Glasgow) Experience with Electronic Devices in Management of Incontinence and Retention of Urine
The basis of electrical treatment of neurogenic retention is the experimental finding that the canine bladder evacuates in response to a stimulating current (Alexander & Rowan 1965) . The basis of the electrical treatment of both neurogenic and stress incontinence is the experimental finding that electrical stimulation of the voluntary muscles of the pelvic floor increases the urethral closure pressure (Alexander & Rowan 1966) . In both cases the electrical stimulus consists of rectangular pulses, width 1-2 msec, frequency 20 pulses/sec and amplitude 3-8 V applied to a pair of platinum-iridium loop electrodes.
For the treatment of patients, an implantable receiver stimulator and an external radiofrequency transmitter was designed in association with Devices Implants Limited, Welwyn Garden City: for retention, the loop aerial of the transmitter is placed on the skin overlying the implant and the transmitter switched on when evacuation of the bladder is desired; for incontinence, the transmitter is continuously switched on and only switched off to permit micturition (Alexander & Rowan 1968).
Another way of treating incontinence, without the need for an operation, has been developed and is under clinical assessment: in this method the pelvic floor muscles are stimulated by means of a conventional pessary, carrying two stainless steel coil electrodes, which is inserted into the vagina and linked directly to a miniature external stimulator.
Using a radio implant, substantial or complete control of incontinence was achieved in 10 out of 17 patients. [Indications for selection of patients were discussed.] It has been found that there are no neural trigger points on the human bladder similar to those found in the dog. Consequently bladder evacuation was not accomplished by electrical stimulation in the only patient treated for neurogenic retention. However, it was interesting that there was a distinct improvement in evacuation after several weeks of periodic stimulation, as has been observed in a few patients in the USA.
